The complex [Pt2CI2(Spym) 
Introduction
2-Mercaptopyrimidine is a potential model of biologically relevant molecules such as 2- thiouracil and 2-thiocosine that are sometimes present in t-RNA, and it has also been tested as bacterial growth inhibitor and antiviral agent(') However, until now, it has not been used as a drug.
The development of the pyrimidine blues, poiymeric compounds in which mixed-valence metal ions, usually platinum, are bridged by ligands derived from pyrimidines or amides, and the discovery of their high antitumour activity have extended the study to pyrimidine related-Pt(lll) complexes. Several Pt(lll) dimers have [been described (4) and the structure of a dimer of Pt(lll) with 2-mercaptopyrimidine was determined by Goodgame et a/. (5) .
There are several possibilities of coordination for the 2-mercaptopyrimidine molecule ( Figure 1 ). It can bind to the metal as a neutral ligand via the S atom (A), or in bidentate fashion via N and S atoms (B), or as an anionic ligand (C), or finally as a bridging ligand to two metal atoms (D). Abbot et aL (6) 
RESULTS AND DISCUSSION FT-IR Spectra
The IR data for 2-merca. ptopyrimidine and theplatinum complex are shown in Table 1 The band at 1217 cm -was assigned to Vst(SH) of the thiol form, and the band t 1188 cm-.was assigned to v(NH) and v(C=S) of the thiona form. These results indicate that the two tautomeric thiol and thiona forms are present in the solid (3,10-12).
Three weak bands at 2063, 1977 and 1915 cm " assigned to aromatic ring combination bands disappeared when the complex was formed due to the electronic changes induced by the coordination of the metal ion. The band at 1188 cm -1 assigned to v(C=S) of the thiona form ( 1, (13) (14) in 2-mercaptopyrimidine decreased in frequency and intensity in the complex indicating the coordination through the S atom (5) . In contrast, the band at 1217 cm-1 corresponding to v(C-S) of the thiol form increased in frequency when the metal ion bound to 2-mercaptopyrimidine. The other bands related with S bonds also showed changes in frequency and intensity. Special attention should be given to the thioamide bands resultin.q in the coupling between different vibrations when a C=S group is bound to one or more N atoms (5 In the complex, the equivalence between C(4) and C(6) signals is lost. The most noticeable shift corresponds to C(5), followed by C(4) and C(6). The quaternary C(2) appears as a very weak signal showing only an insignificant shift due to the low sensitivity of carbon atoms of this kind. The large shift of C(5) can be explained because this atom is in para with respect to the S atom coordinated to the pt (29) . The N coordinated to the metal atom is probably the closest to C(4) because the corresponding signal shifts more than that assi.qned to C(6). However, after 48 h of incubation, the changes are less marked, although the greatest alteration occurs also for ri 0.25. In this case the main change is the stabilization of the double helix and the increased coiling. Probably, the long time of incubation produces the disappearance of the interaction observed at 16 h.
The ellipticity of the positive band decreases when compared to that of DNA at 16 h and 24 h and increases slightly at 48 h. In contrast, the ellipticity of the negative band always increases and reaches the major change at 24 h for ri 0.25. The type of interaction observed at 16 h remains until 24 h which is when the major change occurs. It is probable that the adduct formed, DNA:Pt-Spym, remains only until 24 h.
UV. Melting Temperature (Tm)
The wavelengths and the absorbances corresponding to the maximum UV of the complex DNA:Pt(Spym) are collected in Table 5 . In the adduct DNA:Pt-Spym a strong shifting of the maximum towards lower wavelenghts was observed. This effect is greater for higher ri values (0.25, 0.50) and a progressive increase in the hyperchromicity when the Pt/nucleotide ratio increased was also observed. This seems to indicate a strong modification of the secondary DNA structure. The compound Pt-Spym induces a slight decrease in Tm. In compounds having intercalator aromatic rings the values found for ATm are in the range 0.4-1 C for CT-DNA at pH= 7.0 (33) .
On the other hand, this compound caused an important decrease in the absorbance at high temperatures.
These results together with the UV spectrum indicated a marked interaction with the DNA at room temperature.
Electron Microscopy
In Figure 3 , the microphotographs corresponding to plasmid alone(a), to plasmid incubated with cisp/atin at ri 0.50 for 24 h (b), and to plasmid incubated with Pt-Spym at ri 0.50 for 24 h (c) are shown. The plasmid alone is in circular closed form with different degrees of supercoiling, and a low percentage of linear form can also be seen. The cisplatin causes a comlactation in the plasmid, as has been described in the literarure (34) which can reach up to 50 %. The Pt-Spym compound also causes a compactation, but also lateral aggregation with other plasmid molecules. This compactation is more intense than that of cisp/atin in the same experimental conditions. This fact may indicate that the Pt-Spym compound induces some kind of interaction between different plasmid molecules, probably due to the binding of platinum with two strains from two different molecules.
Atomic Force Microscopy (TMAFM) Figure 4 shows the images corresponding to linear fragment DNA, hliM (a), the same DNA incubated 24 h with cisp/atin (b), incubated 24 h with Pt-2-mercaptopyrimidine (c), and 24 h with 2-mercaptopyrimidine alone (d). The concentration in DNA is the same in all the samples. Cisplatin seems to compact and distort. In the magnification corresponding to 400 nm, several points where the fragment is doubled can be observed. The measurement of the length of this fragment on the microscope reveals this modification. The measurement of the area also shows that there is no aggregation between different linear DNA fragments. So, the binding type of cisplatin to DNA, mainly to two N intra-strain sites, is reflected. However, after DNA incubation with Pt-Spym, always in the same conditions as for cisp/atin, aggregation and compacting phenomema were observed. The aggregate formed have larger area than a single fragment, indicating that the presence of the complex has produced the aggregation of several DNA fragments. So, the binding of Pt-Spym induces an interaction between different DNA strains. Probably, it binds through the two lateral Sites after Pt-CI has been hydrolyzed. The effect observed is not due to the ligand. The effect on the DNA in the same conditions as for 2-mercaptopyrimidine alone can be observed in Figure 4 (c). The measurement of the length of the strain on the microscope confirms that neither lengthening or distorsion has been caused.
Preliminary Cytotoxicity tests on Tumour lines
The tests have been carried out on two tumour lines: HeLa cells from an uterus cancer and HL-60 cells from human leukemia. The trials were performed with cisplatin as reference, and with the Pt-2-mercaptopyrimidine complex. The LC50 parameters are summarized in Tables 7 and 8 .
The values for the Pt-Spym are better than for the cisp/atin against the tumour line HL-60. The percentage of cell death is high at very low concentrations of complex, 3.5 mM, which is markedly lower than the one obtained for cisp/atin. 
